wo 2005/014891 



18 



PCT/EP2004/008492 



Claims 

1 . An aqueous acidic solution for eiectrolyticaliy depositing copper coatings, 
said solution containing at least one oxygen-containing, high molecular additive 
and at least one water soluble sulfur compound, characterized in that the 
solution additionally contains at least one aromatic halogen derivative having 
the general formula (I) 




(I) 



wherein 

Ri. Ra. R3. R4, R5 and Re are each independently radicals selected from the 

group comprising hydrogen, aldehyde, acetyl, hydroxy, hydroxyalkyi having 1 - 

4 carbon atoms, alky! having 1 - 4 carbon atoms and halogen, with the proviso 

-that-the number of radicals Ri, R2. R3. R4, Rs and Re which are halogen, ranges 
from 1-5. 

2. The solution according to claim 1, characterized in that the concentration 
of the at least one aromatic halogen derivative ranges from about 0.005 - about 
0.9 mg/l. 

3. The solution according to any one of the preceding claims, characterized 
in that the aldehyde is selected from the group comprising formyl (-CHO), 
methylformyl (-CH2-CHO) and ethylformyl (-C2H4-CHO). 



) 
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4:. The solution according to any one of the preceding claiRis, characterized 
in that alky! is branched or unbranched and is selected from the group 
comprising methyl, ethyl, rz-propyi, y'so-propyl. n-butyl, /so-butyl and fert-butyl. 

5. The solution according to any one of the preceding claims, characterized 
in that alkyi is hydroxyalkyi and that it is branched or unbranched. 

6. The solution according to any one of the preceding claims, characterized 
in that at least one hydroxyalkyi is hydroxymethyl. 

7. The solution . according to any one of the preceding claims, characterized 
in that the at least one aromatic halogen derivative is selected from the group 
comprising 



2-chiorobenzaldehyde 
2-chlorophenol 

4-chloro-3-methyl phenol 

2- chloro-4,5-dimethylphenol 
4-ch I o ro-3 , 5-d i m eth y I p h enol 
4-chlorophenol 

3- ehlorophenol 
o-chloroacetophenone 
2-chlorobenzyl alcohol 

' 4-bromo^2;6-dimethyl:pheno] • 

4- bromophenoi 

2.4- dichlorobenzyl alcohol 
2,6-dibromO"4-methylphenol 

2.5- dichlorophenol 
3,5-dibromob@nzaIdehyde 
2,5-dibromobenzoic acid 
2,4,6-trichlorophenol 

2 , 3 ,64richl.orobenzaldeh yd e. 
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8. The solution according to any one of tiie preceding claims, characterized 
in that the at least one oxygen-containing, high molecular additive is selected 
from the group comprising 

polyvinyl alcohol 
carboxymethyl cellulose 
polyethylene glycol 
polypropylene glycol 
stearic acid polyglycol ester 
oleic acid polyglycol ester 
stearyl alcohol polyglycol ether 
nonylphenoJ-polygiycoI ether 
octanol polyalkyJene glycol ether 
' octanediol-bis-(polyalkylene glycol ether) 
poly(ethylene glycol-ran-propylene glycol) 

poly(ethylene glycol)-/3/oc/f-poly(propyiene gIycol)-6/oc/f-pdly(ethylene 
glycol) and 

poly(propylene glycol)-ib/ocA--poly(ethylene glycol)-jb/oc/f-poly(propylene 
glycol). 

9. The solution according to any one of the preceding claims, characterized 
in that the at least one water soluble sulfur compound is selected from the 
group comprising organic, nitrogen-free thio compounds and the salts thereof. 

1 0. The solution according to claim 9, characterized in that Ihe salts contain 
all^ali or earth alkali metal ions, selected from the group comprising sodium, 
potassium, magnesium and calcium. 

1 1 . The solution according to any one of claims 9 and 1 0, characterized in 
that the at least one organic nitrogen-free thio compound is selected from the 
group comprising " 

sodium salt of 3-(benzthiazolyl-2-thio)-propylsulfonic acid 
sodium salt of 3-mercaptopropane-1 -sulfonic acid 



» « 
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disodium salt of thiophosphoric acid-0-ethyl-bis-(cc;-sulfopropyl)-ester 
trisodium salt of thiophosphoric acid-tris-(a;'-sulfopropyl)-ester 
sodium salt of ethylenedithio dipropyl sulfonic acid 
disodium salt of bis-(p-sulfophenyl)-dlsulfide 
5 disodium salt of bis-(6U'Sulfopropyl)-sulfide 

disodium salt of bis~(6L;'SUlfopropyl)-disulfida 
disodium salt of .biS'-(cu-suIfohydroxypropyl)-disulfide 
disodium salt of bis-(aj-sulfobutyl)-disuifide 
sodium salt of meth-yl-('6c;-sulfopropyl)-disulf4de 
10 sodium salt of methyl-(cu-sulfobutyl)-trisulfide 

potassium salt of O-ethyl-dithiocarbonic acid-S-{a;-sulfopropyl)-ester 
thioglycolic acid 

12. The solution according to any one of the preceding claims, characterized 
15 in that acid is contained in the solution and that the acid is selected from the 
group comprising sulfuric acid, hydrochloric acid, fluoboric acid and 

methanesulfonic acid. 



13, The solution according to any one of the preceding claims, characterized 
20 in that the solution additionally contains chloride ions. 



25 



14. The solution^GGording to claim 13, characterized in that the chloride ions 
have been added to the solution in the form of-sodium chloride and/or of 
hydrochloric acid. 



15. The solution according to any one of the praoeding claims, characterized 
in that the solution additionafily contains at Jeastane organic, nitrogen- 
containing thio compQU'nd. 



30 16. The solution according to claim 15, characterized in that the at least one 
nitrogen-containing thio compound is selected from the group comprising 



thiourea 

N-acetylthiourea 
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N-4riflyoroacetyl thiourea 

N-ethylthiourea 

N-cyanoacetyl thiourea 

N-allylthiourea 

5 o-tolylthiourea 

N,N -butylene thiourea 

« 

thiazolidine thiol-n2 
4-thia2orme thiol-2 

imidazolidine thiol-2-(N,N -ethylene thioufea) 
1 0 4-methyl-2-pyriniidine thiol 

2-thiou.raGil 

17. The solution according to any one of the preceding claims, characterized 
in that the solution additionally contains at least one polymeric phenazinium 
15 compound. 

18- The solution according to claim 17, characterized in that the at Jeast one 
polymeric phenazinium compound is selected from the group comprising 

20 poIy(6-methyl-7-dimjethyIamino-5-phenyl-phanaziniurn sulfate) 

poly(2-methyl^7-'diethyIamino-5-phenyl-phenazinium chloride) 
.-poiy(2Tmethyi-7.-'r.dimettayjamin©n§.t:phBnyJ^ 
paly(6-methyl-7-djmethylaminO'-p.henaziniurn acetate) 
poly(2-methyl-7-anilino-5-phenyl-phenazinium sulfate) 

25 poly(2-methyl-7-dimethylamino-phenazinium sulfate) 

poly(7-:methylamino-§-phenyJ-phenazinium acetate) 
poly(7-ethyJamino*r2;5-diphenyl-phenaZiini^ chloride) 
poly(2,8-dimethyl-7-diethyIamino-5-p-tolyhphenazinium chloride) 
poly(2,5,8-triphenyl-7-dimethylamino-phenazinium sulfate) 

30 pol y (2 ,8-d i math yJ-7-ami:no-5- p h ©nyl - ph#n^an i u m s u If ate ) 

poly(7-dimBthylamino-5-phenyl-phen0zinium chloride) 
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19. The solution according to any one of the preceding claims, characterized 
in that the solution additionally contains at least one polymeric nitrogen 
compound. 

20. The solution according to claim 19, characterized in that the at least one 
polymeric nitrogen compound is selected from the group comprising 
polyethylene imine, polyethylene imide, polyacrylic acid amide, polypropylene 
imine, polybutylene imine, N-methyl polyethylene imine, N-acetyl polyethylene 
imine, N-butyl polyethylene imine. 

21 . Use of the solution according to any one of claims 1 - 20 for depositing a 
copper coating. 

22. Use of the solution according to any one of claims 1-20 for depositing 
copper onto printed circuit board material. 

23. Use according to any one of claims 21 and 22 for producing copper 
coatings in vertical and/or horizontal conveyorized plating lines. 

24.. A method of electrolytically depositing copper coatings on metal or plastic 
surfaces, comprising bringing the surfaces into contact with the solution 
according to any one of cJaims 1 - 20 and electrolytically depositing copper onto 
the surfaces. 



